Government of India has recently announced for special funds like National adaptation fund to handle market risks arising due to climatic variability. The operational protocol of this fund and other forthcoming initiatives have yet to be expanded, but through this paper we like to draw attention to some of the policies and programmes that the Governments of India have already initiated and that directly or indirectly link to managing the risks and challenges faced with climate change in context of agriculture sector. These policies have their own merits and demerits, but it is the need of the hour to draw synergies between the existing polices and new proposed actions to draw on the strengths of the ongoing programs and build up on that. This paper is also relevant in the context of UN Climate summit 2014 held on 23 rd September and Food and Agriculture Organisation (FAO) aim at a global alliance for climate smart agriculture along with India's prime ministers speech on 15 th august, 2015 and the budget speech emphasising on threat that agriculture is facing because of climate change and government willingness to give emphasis on this agenda in context of agricultural sector. With the critical analysis, we also want to highlight the richness in the policy framework of several policies which are interlinked with each other, but due to lack of coordination they implementation might not be very appropriate.
Introduction
The issue of climate change has been emphasised in India's policy making over the last decade through several policies focusing on various aspects of climate change. This is evident from the ambitious launch of National Action Plan for Climate Change (NAPCC) which was adopted on 30 th June, 2008, the National Adaptation Fund (NAF) and an overall shift towards sustainable practices to achieve India's developmental goals (Government of India, 2008a) India's climate change policy has been driven by principle of equity -"that must allow each inhabitant of the earth an equal entitlement to the global atmospheric resource" (Rai & Victor, 2009) . Over the last decade and a half India has adopted a more pro-active approach to climate change policy with the vision 'to create a prosperous, but not wasteful society, … self-sustaining in terms of its ability to unleash the creative energies … (and) mindful of (our) responsibilities to both present and future generations ' (Government of India, 2008b) . It is strongly influenced by the priorities of poverty eradication and enhanced socio-economic development. India's climate change policy strongly echoes the principles of the global alliance for Climate Smart Agriculture (CSA) led by the Food and Agriculture Organisation (FAO) (Food and Agriculture Organisation, 2014) . The basic principle of CSA that India has adopted is to sustainably increase agricultural productivity and develop resilient food systems while reducing GHG emissions.
In this article we explore the climate change policies of India and identify the 'missing link' between several policies addressing similar objectives. This paper showcase national level policies of the Government of India (GOI) that outlines India strategy to deal with the issue of climate change. It focuses on the agricultural sector because of its vulnerability to climate shocks as well as significant contribution greenhouse gas (GHG) emissions. Simultaneously, it presents a critical analysis of these policies to highlight the scope for improvement in policy design as well as its implementation.
In this article we adopt a broader definition of climate change policy which includes policies that aim at mitigation of emissions as well and management of current market risk and production risk due to climate adversities. The discussion in the paper is divided into three sections-the first section talks about the status, goals and objective of the national policies on climate change with focus on agriculture sector. The second section present the missing link between these policies which is supplemented by the critique of these policies from the literature review. The conclusion is presented in the last section.
Climate Change and Agriculture in India: Policy Framework
Developing countries continue to be trapped in the 'intractability of poverty, social exclusion and inequality' (Kabeer, 2009) which are significant impediments for economic growth and inclusive development. Sustained and rapid agricultural growth has been argued to have the strongest impact on poverty alleviation (Dell, Jones, & Olken, 2012; Irz, Lin, Thirtle, & Wiggins, 2001) . A large share of the population in developing countries is directly or indirectly linked with the agriculture sector. Hence, it is important to understand the factors that impact the growth and development in this sector. In recent times, the agricultural sector has become largely susceptible to the increasing incidence of climate shocks and variability leading to vulnerability in economic growth along with food scarcity and food inflation. According to one of the estimates by Guiteras (2009) , yield of major crops in India can fall by 4.5 to 9 per cent due to climate change. More specifically, Auffhammer, Ramanathan & Vincent (2006 , 2012 attributes the stagnation of rice yields in the 2000s to climate change (Note 1). Results presented by Duncan, Dash & Atkinson (2015) show that rising night temperatures in Punjab and Haryana is leading to fall in average wheat crop yield. Agriculture and climate change seems to be trapped in a vicious cycle. Notwithstanding the negative impact of climate change that agriculture bears, the sector also significantly contributes towards Green House Gas (GHG) emissions leading to climate change. According to the IPCC report (2014), agriculture and its allied sectors contributed to 20-25 per cent of global emissions in 2010. India is a significant contributor to methane emissions (IPCC, 2014) and hence it needs to actively and effectively undertake strategies for mitigation without compromising on countries priorities of food security and agricultural development. In this context India faces the complex challenge of balancing between climate change mitigation and inclusive economic growth. Presently the agriculture sector is largely driven by policies and technologies which are emission intensive (Garg, Bhattacharya, Shukla, & Dadhwal, 2001; Pathak, Li, & Wassmann, 2005) . However, any changes in agricultural practices has to account for the intrinsic importance of the sector toward food security as well as the fact that it is the source of employment for almost half of India's population (Ministry of Statistics & Programme Implementation, 2014) .
Climate change is a long term phenomenon and to tackle the risk associated with it, government also formulate policies to safeguard farmers, poor producers and consumers in rural and urban locations. Some of these policies are targeted directly towards long term climate change linked mitigation strategies and enabling the population to adapt to the changes, others are also short term risk covers that help these vulnerable populations to cope with the risk that directly or indirectly are due to climate change and climatic variability. Most of the policies are usually not formulated keeping climate change directly in the frame, and thus these policies directly falls under the main objective of ensuring food security to all. Thus these policies are directed to either reduce production risk through improved production and productivity or they try to provide food at reduced prices that help poor to get food at affordable or subsidised prices even if the food inflation is high due to market uncertainties. The linkages between government policies on climate change with managing risk and ensuring food security is presented in the framework of policies as presented in Figure 1 . Climatic variability through production and market uncertainties pose threat on food security situations. Thus different agricultural food policies are designed to tackle different aspects of these risks, but some do cover both the aspects too. Because farmers and poor consumers vary in their attitudes toward risk and their ability to address risk-prone situations, risk management cannot be viewed within a "one size fits all" approach. , 2007) . The Rashtriya Krishi Vikas Yojana (RKVY) has been designed for integrated agricultural development and providing institutional support for technological innovation towards reduction in yield gap of various crops. The RKVY is federal in nature and has inbuilt flexibility to adopt 'focused interventions' depending upon the specific agro-climatic conditions. This focus has great relevance to customise the adoption of CSA as well as prioritising different practices on changing agro climatic dynamics with long term predictions in mind. For e.g. changing land use pattern for diversification towards crops that will be resilient to future climatic conditions. In Haryana, where depleting ground water level is of growing concern (Bhalla, 2007) , government policies are encouraging diversification of rice towards maize (Government of Haryana, 2014).
There has been some effort to design NMSA as one comprehensive policy by merging it with other programs which also target sustainable agriculture. In addition to the NMSA, India also has the National Agricultural Policy (NAP) and National Food Security Mission since 2000. The NAP is the guiding document for contemporary Indian agriculture, with the long term goal of achieving and sustaining 4 per cent annual agricultural growth. It is driven towards the achievemnent of self reliance in food production, contribute to household food security and narrow the level of inequality in the economy. NAP was designed to tap on this hidden growth potential by strengthening rural infrastructure, reduction in price volatitlity, encouragement of private and group participation, focus on non-agricultural activities in the primary sector, greater value addition, growth of small scale agro-businesses and generation of gainful employment within the sector (Singh, 2002) . This aim of self reliance is threatened due to climatic variability. Exposure of important cereal crop such a wheat or rice to untimely precipitation and excess can cause to widespread crop failure and scarcity of food.
Under the global alliance for CSA, knowledge trnsfer plays a significant role. An 'inclusive, knowledge sharing platform' is central to the approach suggested by the FAO (Food and Agriculture Organisation, 2014). To create awareness and increased adoption of climate smart agriculture practices, National Mission on Strategic Knowledge for Climate Change (NMSKCC) adopted in July 2010 complements the NMSA policy. NMSKCC feeds into the knowledge base that caters to both production and market risk management policies. The Mission document is drawn in light of the fact that various sources of information co-exist but these are varied, in terms of size, nature of institutions and information, and dispersed across the length and breadth of the country. The NMSKCC proposes a co-ordinated mechanism and process with a view to further enhance the effectiveness and impact of various existing intra-and extra-mural knowledge generating systems in the country' (Government of India, 2010). focuses on agricultural research and education in India. It also manages several programs towards the goal of knowledge generation and dissemination in the agricultural sector.
NMSKCC also needs to closely link with The National Agricultural Innovation Project (NAIP) and Agricultural Technology Management Agency (ATMA), two contemporary knowledge generation and dissemination programs for improving accumulation and dissemination of technology and knowledge. The NAIP, funded by World Bank, is designed as one of the tools to achieve the 4 per cent agricultural growth target undertaken by the NAP. It specifically targets the objectives of generation and transfer of agricultural technologies and reform the current system (ICAR, 2012) . The Project recognises the constraints that small size of land holdings has limited the use of technology, initial adverse impacts of climate change, pertaining to soil erosion, unpredictable precipitation, and deterioration in soil quality have set in etc. In this background, the NAIP adopts a positive approach to integrate the market in sorting out some of the bottlenecks and recognises the untapped potential which can be released with the help of technological advancement. The overall objective is to achieve accelerated and sustainable transformation within the agricultural sector which will directly impact poverty alleviation and livelihood generation. NAIP has two set of priorities. Firstly, institutional development which aims for a delicate balance between utilization of indigenous knowledge and creation of new knowledge while maintaining documentation, validation and dissemination of knowledge. Secondly, Research & Development (R&D) priorities of NAIP are dynamic in nature as they are developed according to local requirements. Agricultural diversification, livestock & fisheries production, genetic resource and bio-prospecting, natural resource management, integrated pest management, value addition and post harvesting processes are a part of it. This is complemented with Agricultural Technology Management Agency (ATMA) project launched in 1998. This responsibility of the ATMA, in each districts, is to integrate extension programs across key line departments; link research and extension activities within each district; and decentralize extension decision-making through a participatory program planning process that would directly involve all categories of farmers, including farm women, in setting extension priorities and assessing programs at the block and district levels. Both ATMA and NAIP are expected to aim at transfer of technology using modern means of communication (Mittal and Mehar, 2012) . They aim at transferring information and knowledge about CSA practices that enables farmers to reduce risk, impact of climate shocks and also enable them to mitigate and adapt to the impact of climate change. By this these two programs contribute to the mission objectives of NMSKCC.
Identifying the Missing Links and Moving Forward

Lack of Clarity
While the NAPCC clearly illustrates the principles of climate change policy for India, specific goals, targets and prioritisation of the same is missing. It shies away from committing quantitatively to reduction of emissions or energy efficiency notwithstanding some existent targets in other government documents (Agarwala, 2008; Byravan & Rajan, 2012; Sanwal, 2008) . The only quantitative target is to continue its status quo of not exceeding per capita emissions of developed countries. The Plan needs to be revised with the aim of greater clarity in actions and short to medium terms goals. Rai and Victor (2009) argue that on one hand it contains cost effective and ready to be implemented policies, while on the other it appears to be a wish list of policies that are difficult to be achieved in the short or medium term. There is a lack of coordination across the various missions of the Plan. The policy review presented by IFMR (2012) points out that some of the missions are confusing and lacks clear direction.
Business as Usual
NAPCC is often critiqued as a 'business as usual document' which does not significantly change the status quo similar to the NMSA which also forms the backbone of India's approach to climate sensitize agricultural practices and have limited suggestions for strategic changes (Byravan & Rajan, 2012; Ramanjaneyulu & Kuruganti, 2009 ). The Mission fails to translate the urgency of the climate change problem and it's inter linkages with agricultural practices and further into policy. E.g. over dependence on chemical fertilizers continues to persist. Further, research and innovation towards shock resistant crop varieties, particularly in case flood and drought, has not been stressed. The kind of innovation that is included in the mission is critiqued to be 'narrow' and 'market-driven' with excessive focus on technological innovation that might be skewed toward large farmers. Suggestions of Ramanjaneyulu and Kuruganti (2009) argue that the approach continues to be of a top-down 'lab to land' nature which primarily required over dependence of farmers on agricultural extension services from the government. The nature of agricultural extension services are very poor, infrastructural bottlenecks traps farmers at a sub-optimal equilibrium, inefficient incentives and lack of appropriate safety nets stifles scalable innovation (Byravan & Rajan, 2012) . Thus, to fulfil the objectives outlined by the NMSKCC, it is imperative for the Mission to identify the different initiatives that are currently being undertaken by various stakeholders in the country and identify the potential players from the current pool of experienced institutions. Understanding of the target groups and how it impacts them can also help in strengthening the impact of information (Mittal & Mehar, 2015) . No attempt has been made to capture the rich and unutilised pool of indegenous knowledge amongst the farming community itself, which are crucial for scalbility of these policies.
Missing Coordination
A major gap in the NAPCC mission is its lack of emphasis on management of marketing risks which insures the consumers as well as the producer in the eventuality of climate shocks. In addition the failure of rest of the institutional framework, regulation and financial, has not been adressed in the Mission. There is a lack of co-ordinating the NMSA with other flagship programmes such as the NAP, NFSA, RKVY, NFSM etc. For instance, funds under the RKVY scheme can be used to finance programs/projects directed towards the goals of NMSA. Similarly the NAP and the NFSM has overlapping targeting which can be merged together to avoid duplication of ineffective policies. The NMSA suggests the adoption of technology driven strategies. However, it fails to appreciate the context in which these schemes are to be designed and implemented. One repetative critique of the NMSA is that it has not been a consultative process between the policy makers and the farmers (Byravan & Rajan, 2012; Ramanjaneyulu & Kuruganti, 2009) . Across the nation there is an existant chain of government sponsored argicultural universities and extension systems. This pool of resources shall be channelised into research and innovation for climate sensitive agriculture in close consultation with the agirucltural community. However, it's ironical to note that NMSKCC falls significantly short of providing a detailed typological list of the various initiatives and its linkages with the other seven sub-missions of the NAPCC is week (Byravan & Rajan, 2012) . The objective of the mission that aims to fine tune research and its dissemination to the local needs of each region is designed in a centralised fashion rather than a participatory method, and thus it misses out on tapping local knowledge and appreciating the various gaps that exist in the field.
Creating Impact
Although ATMA project is a significant move in the direction of participatory approach for agricultural research and extension, it is important to link it up with the NMSKCC so that it is not resource constrained either financially or with adequate capacity and skilled personnel, which actually was a big constrained in the phase of scaling up of ATMA (Feder, Anderson, Birner, & Deininger, 2011; Singh & Meena, 2011) . The Agricultural Finance Corporation (AFC) in 2009-10 reported that 52 per cent of respondent farmers said that they gained knowledge of new practices and technologies. However, only 25 per cent felt that this had helped to increase production (Government of India, 2013) . Given this context it is mandatory to undertake large scale human resource development in order to bring about thorough change in attitude.
The implementation framework of ATMA needs to be dynamic and modernised. The long standing approach of treating farmers as beneficiaries of doles shall be revamped into a business-like approach where the farmers are the end customers. Lenin, Singh, & Vijayaraghavan, (2009) , presents the findings of a study conducted in Ahmednagar and Dahod districts of Maharashtra and Gujarat respectively. It reports that a majority of the farmers did not monitor or assess the progress of on-field activities, did not have the power to veto or suggest any activity. However, another study reported that farmer participation is quite high in some districts of Kerala (Lenin, Singh, & Vijayaraghavan, 2009 ). These studies report information of specific pockets and are unreliable to evaluate the study as a whole. It is important to undertake a pan-India evaluation study and identify localized problems that leads to differential performance of the ATMA and also feed it back in the system to strengthen the program.
Conclusion
Policies formulated act as the direction for future pathway towards development and thus in case of mitigating the climate risk, present policies act as the road map. Although at field and household levels farmers adopt different strategies that help them mitigate the risk against climate (Mehar, 2014) , it is important to see how the government have taken initiative on these fronts. In order to understand this, the review of government policies presented in this paper is linked to climate change and food security that tends to either help in mitigating or adopting to production and market risk. The national action plan for climate change (NAPCC) has brought about a directional change in India towards the issue of climate change. It focuses both on adoption and mitigation and aims towards inclusive development keeping climate change effects and impacts in view. This plan has several mission but the issue is lack of coordination between the missions and actionable points are not very clearly laid out. National mission for sustainable agriculture (NMSA) and National mission on strategic knowledge for www.ccsenet.org/ass Asian Social Science Vol. 11, No. 24; climate change (NMSKCC) are the two most important missions of NAPCC that have direct linkages with policies related to agriculture and climate change. NMSA puts priority on policies that promote use of technologies suitable for small and marginal farmers as well along with keeping in view the climate smart technologies need. This is in line with the CSA initiative undertaken globally by FAO which advocated voluntary adoption of national strategies directed towards CSA. NMSA looks into reducing production risk along with tacking market risk too through the government polices of MSP and crop insurance. NMSKCC works on establishing knowledge networks and develop data sharing platforms to tackle climate risk, but the linkages between NMSKCC and NMSA seems to be very week although both mission together can have netter focus and targeted approach. Also not much effort is made to capture the indegenous knowledge of farming community itself.
Most of the government policies are driven by the objective of food security and thus are more focused on improving productivity and reducing production risk. National agriculture policy aimed at achieving and sustain 4 per cent annual agricultural growth and laid emphasis on risk management schemes like crop insurance. NAP adopts agricultural policies based in agro-climatic conditions and thus try to incorporate the technologies that are suitable by climatic situations. But still the NAP base most of its policies on input and output subsidies and are carelessly combined with climate polices. The National food security act and other such policies are about distribution of subsidised food that help poor and others with low purchasing power to meet their food requirements and cover the market risk. But such policies without complementary support to sustainable and cost effective production system will be not a viable long term policy. Government of India also have various policies that aim at improving production and productivity. Some of these polices acknowledge that climate change and variability is the principal cause of production uncertainties and thus adoption of technologies that are climate smart can help in reducing climate and production linked risks.
